Using U(2) algebraic model Hamiltonian the resonance Raman spectra of Oxygen bridged iron porphyrin dimers (OEPFe) 2 O and (OEPFe) 2 N calculated for selected some vibrational modes. Using this model the Hamiltonian so constructed, we have calculated vibrational energy levels of (OEPFe) 2 O and (OEPFe) 2 N accuractly.
INTRODUCTION
The structural and electronic properties of a number of metalloporphyrins and heme proteins have been elucidated with resonance Raman (RR) spectroscopy [1, 2] . Vibrational spectra of metalloporphyrins are necessary not only to assign resonance Raman lines of hemoproteins but also to study the excited electronic states of metalloporphyrins with the vibronic interactions. Last two decades, few group members have done experimental and theoretical work on metalloporphyrins [3, 4] . Vibrational assignments of the resonance Raman spectra of various metalloporphyrins have been extensively studied by several groups [5] [6] [7] [8] . Recently, an algebraic approach has been proposed for the study of bio-molecular spectroscopy [9] [10] . In the algebraic approach, the vibrational Hamiltonian is expanded in terms of certain operators in Lie algebra; U(4) in the full three-dimensional approach and U (2) in the simpler one-dimensional approach [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] .
In the present paper, we have calculated the in-plane fundamental and combinational vibrational frequencies of Oxygen-bridged iron porphyrin dimmers at various wavelengths using U(2) algebraic approach.
THEORY: U(2) ALGEBRAIC APPROACH
In constructing this model, we use the isomorphism of the Lie algebra of U(2) with that of the one-dimensional Morse oscillator [27] . The eigen states of the one-dimensional Schrodinger equation, hψ = Єψ, with a Morse potential [28] 
can be put into one to one correspondence with the representations of U (2 .

The eigen values of h are Now, consider a molecule with n bonds. In the algebraic model [29] , each bond i is replaced by an algebra (here U i (2) 
while the operator M ij has both diagonal and non-diagonal matrix element 
Eq.6 is a generalization of the two-bond model of Ref. [28] to n bonds.
Symmetry-Adapted Operators
In polyatomic molecules, the geometric point group symmetry of the molecule plays an important role. States must transform according to representations of the point symmetry group. In the absence of the Majorana operators M ij , states are degenerate. The introduction of the Majorana operators has two effects:
1) It splits the degeneracy's of figure and (2) in addition it generates states with the appropriate transformation properties under the point group. In order to achieve this result the λ ij must be chosen in an appropriate way that reflects the geometric symmetry of the molecule. The total Majorana operator
is divided into subsets reflecting the symmetry of the The symmetry-adapted operators of Metalloporphyrins with symmetry D 4h are those corresponding to these two couplings, that is, 
For these molecules, the locality parameters [9] are
corresponding to the two bonds. A global locality parameter for XYZ molecules can be defined as the geometric mean
The total Majorana operator S is the sum
Diagonalization of S produces states that carry representations of S, the group of permutations of objects, while diagonalization of the other operators produces states that transform according to the representations A 1g ,
Locality parameters of this metalloporphyrins are given in the results and discussions. With this definition, due to Child and Halonen [9, 10] , local-mode molecules are near to the  = 0 limit, normal mode molecules have   1.
Local to Normal Transition: The
Locality Parameter ()
RESULTS & DESCUSSIONS
The local-to-normal transition is governed by the dimensionless locality parameter (). The local-to-normal transition can be studied [10] for polyatomic molecules,
As an example, we report in the Table 1 & Table 2 , the results of fundamental and combinational vibrational Openly accessible at where ω e and ω e x e are the spectroscopic constants of diatomic molecules of stretching and bending interactions of molecules considered. The Vibron number N between the diatomic molecules C-H & C-C are ≈44 and ≈140 respectively. This numerical value must be seen as initial guess; depending on the specific molecular structure, one can expect changes in such an estimate, which, however, should not be larger than ±20% of the original value (Eq.6). Using the established norms the Vibron numbers N and other algebraic parameters A, A', λ, λ' are determined. From the view of group theory, the molecule of (OEPFecl), (OEPFe) 2 
CONCLUSIONS
In the study of Resonance Raman spectra of Octaethyl dimers, we have applied one dimensional algebraic model i.e. U(2) Vibron model. In this study we reported RMS deviation and the locality parameter () for Oxygen and Nitrogen-Bridged Iron Octaethylporphyrin dimmers of in-plane skeletal modes at λ = 4067 Å and also for OEPFecl at λ = 5208 Å, (OEPFe) 2 O at λ = 5682 Å), and for (OEPFe) 2 N at λ = 5145 Å respectively.
In this study we reported the vibrations of Oxygen and Nitrogen-Bridged Iron Octaethylporphyrin dimmers are in accurate agreement with experimental data.
In this study the resonance Raman spectra of OEPFecl, (OEPFe) 2 O and (OEPFe) 2 N for in-plane skeletal modes at λ = 4067 Å ( In this study the resonance Raman spectra of OEPFecl for in-plane skeletal modes at λ = 4067 Å ( Table 2) , we obtain the RMS deviation i.e. Δ (r.m.s) as 7.08 cm -1 and the locality parameter () = 0.0014.
In this study the resonance Raman spectra of (OEPFe) 2 O for in-plane skeletal modes at λ = 4067 Å (table 1) , we obtain the RMS deviation i.e. Δ(r.m.s) as 8.76 cm -1 and the locality parameter () = 0.0019. In this study the resonance Raman spectra of (OEPFe) 2 N for in-plane skeletal modes at λ = 4067 Å ( Table 1) , we obtain the RMS deviation i.e. Δ(r.m.s) as 7.56 cm -1 and the locality parameter () = 0.0017.
The locality parameter of Oxygen and Nitrogen-bridged Iron Octatehylporphyrin dimmers at various wavelengths confirms that highly local mode behavior. Therefore, here the Hamiltonian mode is obviously the local Hamiltonian mode. Hence, one may conclude that the algebraic local Hamiltonian mode fits well with the Oxygen and Nitrogen-bridged Iron Octatehylporphyrin dimmers at various wavelengths. Therefore the higher excited states and combinational bands are calculated using algebraic local Hamiltonian mode with sufficient experimental data.
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